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^^•711- o|-§-sy<*| nflsflofl 7>Al 2} (visible) JE^r Hi 7M3 (invisible) .2.5. 71^ 2fl^ <g^-§- H|^^o.5. SJ^«b 

IE*, 3*)- 7l7ls.-¥-e1 ^€ <g^M- ?MlHt» «l-§-*}<H SJ^U, °15.-¥-e1 *3 i£t 3*1- 7) 

£ 1 

#tfl£. IMT2000. ol-f-^^-^71, 
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5. 1 €: £ ^^711- ol-§-*V Sj^- ^ ^1 7] -g-S. £ 

£ 2 ^ S. 1 2| 3H^1 °J^2} ^Afl 

S. 3 £ #^ D o v # °1-§-sV<^ cflo)e121 cf-gr ?! 7l7l *fl<H# fltf 7fl-2-l- M^yfl £. 

51 4 £ H*§ f-tl ol-g-tb ^Ji Sj^ ^U^- *f-JE. 

S. 5 fe- £ I^H^ S£ ^# 3H§-§- 

£ 6 ^ «-3 o]* -a^it- °i-g-# 7i7) *ii<h im-i- 

5L 7 £r £- ^^^r «WS <y <Hl-t >i°! £. 

51 8 ^ Jfl€21 37]£] <fi3Hl t4€- 3" H<>1 *)Mtt v+e*V8 £. 

51 9 51 8°ll °V°1^ 2fl€2l 371 7f # o] u^-d? 

£ 10 £ £ 7 21 2fl^o) ^ 3 71<H1 ttfaf ^^5]<H <Uif ^Efll- Jio] 

£11^^ ^-HH 3j-§-€ 33 o>sa »V^^ ^^5>7l 51. 

51 12 «l-ol€- ^ ^#*l-7l ^tt °J -a.°J.£. 

51 13 3? £ 14 fe- £ ^ofl 21*1 A o v Efl» iL 0 J £. 

< JE^Sl ^o. j^ofl cfl*l 

100 : 110 : cflolEl 3^4^ 

120 : cflo)Ei 130 : ^^Hr ^*>°1*1 

140 : 150 : ^H^lSL t^-T 

160 : .2.^.2. -Sf 170 : t>V©l:5L 

180 : 190 : *|<H-¥- 

200 : °fl2. e) 210 : 7] °J^-t- 

220 : #xl-!jL 230 . ^.Tg 

240 : if 250 : 

260 : ^'i-^.Il 270 : A/D 

280 : °J A o v °fl.2.Bl 290 : °<Po v 
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300 : °HS.al *)l<H-¥- 310 : ^ 

320 : 9l*\*f- 330 : 55 

321 : 322 : 'tfStS. 7)1 ^ 
323 : ^El 324 : ^Ei-r- 

400 : f-ti 500 : 3)o]Ei »H1°1^ 

600 : 700 : * JL^S ^j^fel 

800 : *1)<H dPJ- 

^•"js) <Hit>: 

a o - I -i — i 

^l-efl°) ^ H cflo]E-|l- o)^-^ 34 717)1- *flo^ 4- Sl-zr °1-S- fc^l* o]-g-*V =g j£ Sj s. 

°l* *^121 1}-*H1 tC^Sf -¥"71- ^H)^7> ^1^-SlJl Sii, ZL § 7K>" Cfla3 0 J <Hl7l- o]^- -f-A) ^-y-71-f- °1 

-§-*><H olE^vji a o v^ ^ A}o|Ef ^^'g-o.S.Ml ^o]] ^A* ^Ji* cf* S.S. ^ 3X±r 7]*o] 

3* *}^. 

71 ^-i- =f-^ <$is}°l *Mltfl o]^. ^.a) 0.5. zf^ji ^tt *-a cflaajoj d))3. IMT 2000 (Internatio 

nal Mobile Telecommunications 2000) # -8" *r SI 1 -!". 

A o v 7l IMT 200021 3 + cfl^ c^f-elH sfl^-i- ^-n|^ja. *H1MH1 ^«.ef-^-^l- ^u] # _o.£*1 °d^^S] ^ 
ae)i+, °1 el ft IMT 2000-t- <=»l-§-*>«H 91*1^% t 1 ^^ *^b1-£ «Hi=. ^S.-* ^1^-^71 <H 

^>-§-aV7> ^j^f-i- €*Kr ^ Al-OJEOJ iDflOl ^^3. OjB|*).j7 f 3 AV0lE^<H)A^ ^0_^ AiEM*! cf-g- O)^ Cf 

ZIBlHS., AV-§-4 <y^-<HlA^ Aj-^-s] ^Tll-Jl, ^tb ^^-3->7l ^Itt 5L"fl°J f"# s o^l 71 ^ 

^°1 0 1^-J1^> 7l#2j 2H1 
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nfraM, £ o)sW± ^o(.5 Wi ^H]^} f-Al ^71* °l-g-*><H ^ m^l^fl 7j-A]*( vis 

ible) Sfe H|7Ml2j ( invisi ble) O-S. 71^.^ 3fi^ ^aj-o. a ] ;*}=§, o^g. SJSLQ cf-g- o^-flM 2Ef ZL 

*fl^>?>-§- *r OliES- ^ o)^- f-A] cj-^ 7)1 . o|-§-*». Sis. Rl 7 |7l ^ ^ aj.^^- ^^5> fec1 ] n $X 

£ £^21 nf* ^-g,, ^ oJaJ-o. ^^.s. cl-g-^ SjS-sKn., o]^s] m$ S^* 

*V<H *d*l- 7171^ *fl<H ^-8: ^#§Rr °1* -a^7l» °l-§-$: ^SL 3 s - 3? 7l7l *]<H #*1 $ *8"3-§- ^ 

i ^tgoj rc 4=. 42.*£, 7l7|S.^-Ei ^^Mf ?H1^» °l-g-*M Sj^-^i, o|JL^&| ^ 2£t ^ 

cf-g- °1» °)-§-^ ^ 19 ^KISS. *il<H ^-fr«-°.3*l <M2J- 3*} 717] 2) 2:3 °1 7H5^>£ 

O — ! I O • "i O 

7H)2f7V -7*1 3 <H 7}^ *1^- -f-Ai oil 5tf<H*1, 

i2Ei&°) «o=|£ oj-ola. 3))^ol ^-aj-^s. f-sfl #^3,3 ol£l oja).^. H e11<y 53x^V<*l *WRr 3 *!■¥-: 

^71 «a^- 5g^^^El 0>Ol§ OjAj-O} flfl^g. Ol^Hj-oj. 7 ) ^ ^ ^ ofl S] Aj.^-C.g. ^Aj.^ ^ ^ 2f S ^ ^ 

^ 3)1 ^ 9jA]Jf; 

A J-7l 3flEi oJaij^ trj.^ o}o]s. ^o_S.^-E] SH<^# ^#*>rr 2E 

^il* ciil-e^l*l-£^ ^H*V^ ^^1- 0.5. «-cf. 

^•7] 3))E1 ojAl^^ <y^£]^ oVo]3. sfl^^. ^e^^E^ ^]^£l^ ^EHl ^ gfl A 7 fl^ S ].^ A. ? fl^^- ; 

A J-7l ^?H^^S1 ^?H^ «4« 7M j» e>}o]2r Sfl^^ ^E^ TllAVsH H 71$a]^ «1 £ES ^ 

^71 ^=V£ Tfl^Sl ^2l-<H] ItfEl- ^Ei^-oll a^V^ Cf-21 1 E] ^ sfuf# ^e}*^ ^E^ AiEMJf. 

^71 €El ^ajJf 71- A d «j*> ^tj^. Aj-71 ^71)^^-<H1 ^11^*1-^ *m*f3. 7^^# ^±3. 

<>lf- «*7l* ^ Ji aj-^^-, 

A>^-^^-El 7>n 1 lel- ^.^71- ^"^eV^ 7Vo)leH- 7^*l-o] "-^^ o>ol^ 31)33 ojAj- ^S-^ clxl^ 

^IsS. ^€-^1-^ ^1 l 4^; 

cl^l e J ^JIS ^«r€ *)- 0 l^ sfl^^S-^El ^-^ s£t ^1 2 4^; 

^S}7iu). f-A] Oj^ Aj-EflS 0.X]^ ^1 3 SfAj. 

AV^-X^-f B] f-AloV ^^1 7 ). ^^g>xl n)l2.e|S.^-El S_E°fl Cfl^-Sl^- t-Ho)Ei# §-)<Hl"^ ^ 
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^7) *fl 2 sf^^r. 
i?H^ «*H1 *r€- 7fl^«1-«H 71^^121- tilJESRr *J| 2 «a-7Jl; 

A o V ^£7V 71^) ol^©^ H ^i-HH o>o)s 7f^lJI ojfe ^#*Hr *)] 3 -cM); 

-tf*£7V 7l^^l ©ISM'S ®#7\) 8tfr ^Eil- * ^71 2 ^l-¥-El *fl* r ^*Rr *| 4 <cM15. ^s^-l- ^ 

"JM. 'g-S* ^«SM ^SM *l-2.°imal (fractal geometry) 21 7Mtt sfl^# ^ D Jtb^. 

t^HTT 7} A}*) ^ H]7>A]aj 0_S. »M^ «}$ H] *} ^ ^*s}-7| ^ *M o| 

"Sl^M ^ul£ 7Hlel-t °l-§-*l-°3.. a. <>M^ sfl^ ?MlEr ^M3 TieM o).^ sis-s]^ ovo|a. <$^<n 

3.7)7} <£eM?ti £cf. 

ae^i, ai-7] «M^ sfl^sj- ?>D))el- aM21 7M71- >£2lsMeK£ °M€- sflld <3^M 3^-SM 0 > ^cf. 

°1» ^«fl ^^itf *l-2-°llHe] (fractal geometry) 2) ^if 7}^|^ o^-a nU^-g- $>£*M c 13 ofl c 

^ltb £°1 ^Sr a^Ei ^21 9jifl^- = o]j 6M^-(I)# ^ 31*1 <>fl 7M* ti)7]-A)3il3. 

5E«-, £ 14<H1 5.*)% « r 2r #<>] S.^^M ^l-zlM £l<H*l^r *«8^MM- SE^r ?M 3 ^ h| 7 1- 

o|^tb, °M^ 3fl^2| $<*j £7^U 10 *M» %i*M ■S'gfccJ-. 

£ 7 (AH £A]*1- a>i4 7^-0} ^^.s. sv^M 3tt 7}*J- 7l-g- ^-^2] o}o)3. 37 |s. 2 * 2 2] 37l£. ofl-j- s.^ 

l 1 ^ ?! ^-S-2) zieflol -IMS* ^^^1 'O-olBt tl^-S (B)^] £a]*V a r 2^ S 

* 7V^l7fl € 

°1» 71 ^-^S. ^ ?2i 2]SM 371 7> <fi*l-clel-£ £ 7(B)°fl S.*} ® «>2l- ^-o] °J^t!: ^i^- 

£ 8(A)<H1 E.*]® «>2l- ^ 2*2 3.7)2] o}o)s. ^^^j cfl-g-s^ o.e)lol eflf si-f- 4*4 37l2l o>o|s ^o S g^v 
^-f, (B)<H1 £A1^ u>21- zl- «g^(si. S2, S3. S4)o| (A)2l ^EflS. ^M^lcf. 

ol zj- <S^(S1, S2. S3. S4)<H1 (A)^l 71^- ^^21 ^jm] o. ^ zj-zj-o^) cflslH 

(C)<H| £A)tl «>2}. ^*1 21" ^oflAi2l Bfl>i 3M AgAj^cf. 

°H. ^ ^^(Sl, S2, S3. S4)M1^21 SL€r ^Q&S: SI °i<^^ '6', S2 -2 1 . S3 ' 2 ' , S4 °J °A €r • 

6 ,C >1 

°l-§-*M n c-ltb si°l ^21 7fl^ ^, A ^^<H1^2] ^2) 7fl^o] M'^-cfa^ -l-a sfi. <o<±s. 

£ 8(A)21- 7)^- t^^si oM#°l el)*I&* Cl-A] ^cf. 

°121 °Me2l 3L711- 8*83. q&fi S. 9<H1 £A)tl «>2}- ^o] ofll- 1-<H ^^e)-^, £ 9(A)<H1 «f2V % v 

"1 4*421 3711- zt±r A ^^(Sl. S2. S3, S4) °-3. ^M^l^r. 
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Itj-efA^, O] ZJ- ojojofl £ 8 (A)S* 71-g- °r°l^# oj^-g- cf-g- zj-zH) cfl«fl^ ^ d S r 7)l H]^, £ 9(B)°fl 

£a|$- 3-2 r £©] 2]- ojoj (SI, S2, S3. S4)<>1H3 zj- ^2] efl>§&;ol A^^cf 

o|ufl, ^^(Sl. S2, S3, S4)MH2) Sflt^-i" E-]5 r <S SI ^^^r 1 24 ' , S2 <3 <3 ' 8 • , S3 <3 <3 £r • 8 ' , S4 ^ 3 

-gr •24-7V s)t}. 

°l-§-sM a -i3 7fl^ ^, z)- ^^^lAisq 7 fl^°l 3<S "pa. ^1-^1, Si's 

£ 8 (A) 2]- 7l£ #3 3 zl-^ efl^st* 3*1 €3. 

33 ^^.-S- S^r^ £ 8(A)3 7)£ #33 °M*SJ eflt^* N*N3 33 ^# *r 5U°-3, 

0 J °fl» S3 £ 1CH1 £3$: 33 Zieflo) efl^?Jt# Zl-^ £9)^ xli^e^ ( fractal ge ometry)3 7 y x ] 

3 €3 ^3.3. 

^, 71 £ #32] 33^3 eflt&3 f^33 H 33# 3-1^33 <^^^5. 3¥3 =fl 7^7)1 3 

333. 

333, o>o|3. sfl^S] a7)fe ?HI^7V o r oj,2ofl 7 \?$ ^3*113 #<S3 #3^ ^ 3_7}7\ »\^^JL, 33 

23^ 33^5.-^3 333333 3-§- 337 r ^33JI J£# 3333 «|^3£7> ^3 ^3°fl33 3.7] 3. 
o] Ufa}- *]§}-#. 

ael££, 3 33 § 333 37)^ 33 3333 33".£3 333 3 J r-€3. 

33th 3-3 ^ 333 37 r 33-°3. 3^ olifll- JEfe 2.333 ^333 f-33 c]±feM 3fe 37 r 33 

333^- ^-f-t ^-3#3. 

SLf- H|7H?j o.s. ^ ^Ji* i33tr 33.° 5. 33 ;Wf i- =^ SU2J.°3, ^ ^ 3 S3 3 ^ £ £ 

a] ^ apj ( water marking) H o V, fll- #3. 

#3, 3i»3)3 333 <g^(I)4 o\o)3. 33( P )-§- £$"3-7fl Sl^cfl, °V<a <Jlifl -§-^1 ^ojfilfe- ^JMI^r 

^r^-^ -^ofl^ iLo)xl o]e^ o>ols. afl^o] ^«Jsl<^ 

5E*}r, S.ME1>4 ^eflal^^)) c]^a e1 |ol sH*l^r -^^^(1) £fe ^^1 £rM£]fe ^4-«=>fl£ ^B^tb ^E^ of^l # 

ZLSIE-S., 0 J^(I)4 Jfl€(P)°l ^ v ^^l ^ A o Vo ) ^#^1^) Ji^^ nfl <^a o v rflole^ni-ol c^^l-^lo) s)<^ 

ifl-Sl-Al, o|£] o r o]S sfl^^. jiTiq- ol^S r 7l ^SflA^ ^E^# ^eV*^ 7 f A| 'g^cflS «1 M|o> ^ 

°M1 icfEr n"H3r°llfe °1 «]7VAl^<y eqo|e)* ^«3«r7l €e-|7V ^V^ol a>^-3]SrCf. 

°lEltb fh^ is «^si<H ojifl ofl^uf ^.<gA o v =ofl aj-oj^ o] .o|s ^ a. 2]*><H °J^]t!r 4-g- n Bfl 

■Jl^l, A r-§-^7 r ^>a) 0 ] ?V«H|2f7> o]-^ ^-Al #rt 7 | (IMT 2000 ^.^. 7l ol^-§>c^ ojifl D )]^ cc^ 

Sf^ A oMl <^^S C^^ll-eflol S]^Al^ ^Ol^ S-^*>7l) El^Cfl, ^ 7>A|21 O.S. 6fo|S ^4- 

ofl^r ^}S. °1» ^ SWa. 3 El u>7 0 l f-o)l 2]t!: «)7>a)^ 0.5. °>°1§ ^^Mlrr 7V 

Ml 71 ^El|* A r -§-s r o}o]: ^4. 

oiufl, o):^.o]7ii+ oi^,oflAfl f-ofl ui^- °H€- ^-#l*>fe- ^4- n ^-^ zj-^-f. (220)^1^ ^^1 

*V°i ^<H^-(190)S «H*«-je.a-»H 4 v 7l ^flo1-¥-(190)2l Tflo^ofl 14^ ^ ^.^.«. (240)7] . ^fl<^^<H ^^5] 2:^(230) 
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as)££, o}o]3. 3))^o| SL$\Q ^ 

44*1. °}°]& n& ^-#1 31°) °A7W$ ?H144 7lsM IHHf (250) 3-¥-e1 €<3£ ^Efl 

o) ofo]S o}^S.ZL ^el-?-(260)°l] <il7Vs1<H EflA)Sl<H C^-g- <g$%£H, o| s. l^H, M]°}*2 J±^. £3 #°]- 

Ji^ 1-2} ^e]7f ol^-<H^lc}.(ST100, ST110, ST120). 

o}$) o}^s.zl o}°}& 3fl€ A/D ^Ej(270H *fl*S]<H 3*13 4>2.£. "S^SH, ^-¥-(300) 

ofl <^^V ^^^-(290)°)! ^-#1€ 4°l^ 2fl€2l tq^l^ £ =efl<y ^€4 (ST 130, ST140). 

«r. ?1 °J ^^(210)1- *«H A^V 7 f o>o)s afl^S) ^aj.^. 4)^^71 ? ) oi7V*>7fl sl<3 aq<H*(190)*f 

#^■¥-(250). 4\*3.ZI ^el?-(260). A/D ^£1(270), 2j^" *] el -¥ (3 1 0) , ^lS.e) *fl<H-¥-(300). ^-tf ? ,S *) -¥- (290) 
1* HiMHtQ-4. 

44*i. 2j^, v 5 S^I-¥-(290) o 1) =ell ^21 ^ojs jfl^ <$^£ cg^. ^e1-¥(310)S. <il7l-sl«H f-^oi ojaj ^ 

e^7V °1^-<H ^1^(sti50). 

ojeltb °W£- sfl€€- 3fl€ ^1^^(320)^1 4*1 sfl^^-S-f-El 2£5it <*7l 4)« ^e) 43* 

<>1* £ 2. 5. £ 12* ^-2i*V«H 4*11*1 ^^4. 

»H? 3fl^°l °J^^^ i*N-¥-(321)fe *]-!- <?]7l- g El-?- (324)3.-?- Z\ *]*Sl£r ^ofi 2}sH ^?D^* ^Ml 

>a-7l s^fe- £ 12(A)"H1 <a <H)1" 1-<H ^ltb 44 #<>1 4*421 ^^5:5. £]<H A J-^£* tA^SM ^tb ^-SL 

(+. -)4 a^cj-. 

£th ^E^(324)"Hlfe 4*421 <g ^-i-f- 7^H, £ 12(B)<H] 44 ^o) ZL -g2j 3_7\y\ cH^flS) ^ 

El* #*r4. 

**. 4*4 ^. N*N# «E1«*M f>Me| N*M2] 3711- ^E^£ SJcf. 

^-eM, i?fl^-?-(321)^ 0 J33^r afligofl cflsfl <a*i 7K V ^2) H7l7) g- ^Ei» <»l-§-*M ^?fl^# sV^lSlJI, 

^^•^ 7H-il-¥-(322)ir ^, ^-^S. Stl: <?l7V ^J-of 7l§^( re f)2l- H^SWI «cKST171. ST172. 

ST173, ST174) 

a o. 37]7V rt^x]c-lEf£ flajoj 2}*>«H ^iL7V 71^-h]<h 5UO.JE.3., o| <y^^ fl-aj-y* ^Eis 

^ElS]- 311^?J-21 a o V^.c 7 ]. 7l^Al( re f) S)^ 7fl^-^7l ^!L( + . -) °1 2) 2} 

•g-ofl 71-Hj-^J *§!L a S njj« SE^t ^#?-(330)<H)^ ^#Sj-7fl €4. 

A ^£7V 7l^^l(ref) €E1 ^^-¥-(323)^ ^2] 3L7l7> *>^-^l 3}-^- ^Ei-f- ^ El Jf (324) ^1 

Sje><^ ^7fl^-? (321)3. 4^1" Tfl^r ^4711 5*]4(ST160. ST170). 

^H-¥-(190)^r 25i ^#-f (330)3?-El ^1^5)^ SH^tlr 91 A *&£r cj-g- AV-g-^^-E^ 7] oj^^ (210)fl . 
-§-^ D J-(°jEi^ 7}-^*H ^«-4)2l «?!^# ^^^11- $^:*H1 €4 (ST 180). 
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"}-<y OJE^JI oj-oj o^-g. & PflSEl(200)S.-?-El Sfl^- ^A]-o)e o)^-^ *14 A 1-°1*1 

(130) - cflo|ei ^A!*t(i 10 ) . ^f-e)^(lOO) f-Sl ^ iL4if- f-Sfl olEl^s). fl^SKa, =L SH*fl Sfl^Sl- 

^ ^i* A% %^*\°\ ^1^(100) - <HMEl 4^ -¥-(120) - =^5Hr 4l4 A W*l(130)l f-*}<H *lH-¥-(190) 

A^^r (190)tr °H1 44 4* = € «HMEl» S4-¥-(140) -Sl4-SL-¥- (160)1- 4-§-4<H <3 A 0 »-4 

-§-€-, 4-g-42l °l.£°fl 44 tf-g- HI 4 El* °flS.2l (200H *1#47l4 £-fer ^ A <J-Efll Tfl^ *r 

£ SJ4(ST190, ST200). 

mV^o)) a^a>7|- °JE|^ <g3i t v\]s.s] (200)<H1 D le] 2£ cfl-§- HH El ^H*>J1^V ^4*3 

^114^(190)^ ^43- 5E1 SH^Rr HI 4 El* ^ ^4^(140) -2-^^(160)1 ^44 (180)3. 

t^^l-eflo] t!"4(ST210, ST220). 

4*. ^V-g-^ f^S.1 Jl^*!^ zpg -g- ^A| ? )7)l Sj^Dj-, ^4 ojrCHa, Aj- 7] ST^O^El Tfl^Oj ^*84 

4^444. 

HElHiiL, °)Eltb ^£21 ^| AJ-^V^ ^Ji# ^1^«> 7 ) € gj.*=. sfl^si ^-44# £j^. 

4^ °Je1^o.^e-| *|^»M- ^ S*^°3., <34 <i4, 44 A <J-4efl f-s) £33- 4-8-4 4^44 ^ 5tf4. 

^, °J44 °J 4 °1) 7>a|3 U)7l-A|3 tf<U€ 44^- ^€<H1 444 4* ^4 ^iL* 4* 

^ StU, 44 A o^Efl^ ^ #-5- 44 SE*r ^"Hl »]7}A}*\±3. 3)144 o)cf^ o)S. ^cg^O} ^ 

it- 4* ££t ^ 4fe- 244. 

£4, 44«3! 4°l)4 2l 4^ %3. ^Ji# S. 5U4. 

-g- 4^3 4"^ 44 °fl3.4, 3*1- 7}7]o\] 7VA]^ Wl7VA]2j O.^. Aj-oj^ ^ afl^o!) 7 ] 7l 21 ^ 

£.1 ^1^-1>JL, 5Etb ^Hf ^ ?t -S-3M- £ 1, .£ 3 £ 61- % v i*H A o v ^l*l -M^t»-4. 
£ °)-^ f-i! ^r^ll- ol -§-?!• 7)71 ^<H ^^1^, 

cHU-Hl i-E^l ¥-°l€ <=>M€- ^€<^1 fHJ-^l -f-sfl l-^sl'S 0 l2l «• Sefl°J ^^*>fe 

A C V 7l <g*J- ^^^^El d >°l§ ^ A 0 V 21 Oj 7 ].«}. 6 l. 7 ]^ s)].^] O^sfl Aj-Bj-C^ ^AV^ ^ 

A o V 7l °)|2.e]<Hl A^V^ ^Al °]a] CflC|El* -f-AlnJ-o. ^.sfl f-A]D}-o. ^.gjj ^ ^o) 

cfloiEii- 5|-«i4M| cii^eflol a 1-8-45.-¥-e1 *M ^ej^l SU-^-S ^11 4*1 f-^O-S. ^#*V^ 

^))<H^1 ai,^>ol T^g-i: £^£1 ^-cf. 

«r^, ^ ««S -f-^ ^^711 °l-§-tb 71 71 ^v^^, 

Af-g-^5.-f El ^D)lE}- -7-i- ^^-7)- *^8<h^ ^Sfl T 1 **!-^ SH&Ol -¥-01^1 0>O]^ Bfl^S] <^A o V ^ x ] ^ 



- 8 - 



10 -0323759 



^£3. 0 H>1^ n&SLS.^] Sr*§ 3£t ^#*Rr 2 

-S- S£8W ^^l-eflo| 3 4^; 

3l°m cf-S" AV^-^-aJf-El 7fl«H rg^o] Aie«5]^[ o)-s- ^ cflAj-c,) -g.^ o^K? *fl 5 3^2.3. 
*11 ^*t^. 

^-¥-(250)3^ %2j€ °Y^3.3. ^Efl£] o}-o)3. 3))^^- oV^-so. *1iM-¥-(260H "^SIZ <§>a- ^el7V o^^aIc} 
(ST300, ST310, ST320). 

°fll 1-^, *H tfl^l ^^H^l £<H°1| «V«>1S- S^SIjI. M^Bl^Sl ^-fofl^r A]=j) ^ofl Sj-^AVo)] 

afl€*l 3-2.3. ^-M- * ^ 31^. 

o}$) o}^3.3. aje]^ o}o]3. ^ <3^AJD 3fln13(270)«>fl *fl^£l<H ^*l<§i 'SSrSM, ^iSLS] ^H^f (300) 

<H) °)«fl ^aj- -^-(290)^1 sfl^iS) cl^l^ ^Aj-oi ffajjoj ^ ^v^cf (ST330, S340). 

"MM. <^o v ^¥-(290H tb H3l°J2l afl^i «8^£r ^ *1iM-¥-(310)3. <tf7Vs)<H ^v^o) ojaj- ^ 

e^7> *|«fl^lcq-(ST350). 

^fl^ sfl^i o J^¥-(320)°ll Tfl^-sH »M? 3fl«a2.3-¥-El ^^-tb 
=r*8*>7fl €cf(ST360). 

°l2l £- I^Sl °i ^HHH Wtt**. 

A o v 7l ojA] 54^0] ^«gsl cj~§- 25r ^)<H-t- (190)^1 ^M-^(190)tt 2— (330) S.-¥-El 

*ti*£]tr °17V ^ cf-g- A>-§-^s.^-Ei ?1 ^^^-(210)1- -f-s1-«H ^^I'S-C?!^^ 7j-^sfo^ ^^«-cf) 

21 ^1^* *^e>7fl ^cf(ST370, ST380). 

oiE^^ xjj-o) cg^^. ^^-c}^ ^2.Bl(200)S.-¥-El ^-el^ A^ojsl H^1"<?1 cf-§- <»H ^ 5. 3 °fl S^ltb 

«V2f ^2^7.1- a^^ iHlo)El tHW^(500)°fl 2£»ll Sfl^Kr ^]<H ^^°fl ^tb cflo|El (<Hl 

1- *^ ^2.^<H1 ^1^ -S-)* ^1*1^(500)3. ^-a*_3. cfAl 5.^ ^-711 €cl-(ST390, ST40 

0). 

°1^. cf^S.H£l ^^°11 S.^|-¥- (140)1- f-*il ^^f-eflol^^ a^a]-^ o]^. ? | oj ^ 

^(210)1- f-SR ^-^ HI- 1-^ ^eflHl^ ^^)# -id^jsl-^ Zl ^^^r ^^1^3. ?le]AV 

(500)3. ?i^ElJl, «:elAV a^») (500)^ °Je1^(600)# *«11 =L ^-|- * ii£ ^j^e^ (700)3 *d^*}-cK 

°H1 t4Bl-, ^ lis 3 ^ el (700) -b ^^(SOO)^ <?}7>sl-<*| A>-g-A}7l- sis^b ^-^^l °1^<H 

^ ^ «!:nl-(ST430. ST440, ST450). 

aj-'gofl a].^.a1-7V -yE^jl uv_g. ^^5)-x| ^ji, d)] o. El (200) °fl °|el 7-]^-^ e)H5>J17l- tbcf-a *H<H-r-( 

190)^ ^a>3 2Ei Sfl^*>b *\}°] ^]o}b]^ Sl^foj 6H^ jxa] ¥-(140)1- -f-^fl ^^l^lol t!-cl-(ST410, ST 

420). 
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o]^, a\$.z}7\ on- 2-3- *3 *fi°\ ^1<H^-(190)^ ^l<H-tlJ: ^^-¥-(150)(°J|» a} SI -a 

RF ^IJ: §•)-! f-«fl §°VS. *il<H cfl A o Vo fl A i -id 1 ^ *H "U^VwWl £)<H *$i>}7\] £l^ 3J°1^(ST430, ST 

440. ST450). 

f-S (200)o)l^ ^^1" 71 71 ofl cfltb^l«H "3 =3 fll«lEl7l- nisi ^ai^M Sl<H°> tfrtj-. 

5E«. ^^^El^ cflolEm ^o] ago] <g^^L«to] ol-qef 3*1- 71 71 Sl AJ.-8- -Sf-M. A 1«l^ «B| f-S) c^fc C fl 

°H ^£1, 3*1- 71711- «Z| *H<H*l-7] ElS-^ol 7l7lo>cf ZfZl- ^HlE]xl 7l7lf- ol^o} 

H-°J21 

^1 £ °1^- f-tl °l-g-^ ^S. =J 7 ) 7) jjo) ^| R] w o V^^. cf-§-3). JL21-1 ^-fecf. 

?Ml2t7l- -7«1?1 ol-g- f-Aj >a o a v 7lt ol-§-*V<H ^ °1W1 7M^ (visible) U^J-A) 3} (invisible) ±3. 7]^- 

€ 3fl€ °J A o'-* al^^S. ^^-^ cf-S- «lS.-¥-El s.^ 2Et ^f-sH O. ££1 nl-el- ^^7l *>*fl°1H ^if?H 

©13. 9j*H, *l-8-*M|7fl& ^ its} cf-S: S5t ^el*V7fl «• ^ ^JL, ^Ji ^aV^a^ ^jt. J-j^ ^-Sl cf«>J=^ -¥-7l-2j9j 
7)cfl%v ^ 

cf-g-°.3, 2*1- 717H1 oVols. g^g. 7 fAl^ E£ir «17Va)^ 0.3. AJ-oj^ ol5.«-El 2Et ^fSl°l Sfl^ 

7l7ls -£*>3 *1H 333^ ^H7> oi^^l^s. § W uf 9jEl^l- -§-*i-<H * iil 33^3 

D j^-§- *#*H °121- 717121 313 i^ol 7>^-« £21-71- SUCK 

°m 7^o) i «>-^ 2j-§-£lfe cfl A oMl cl-^tt" ^71-3 ol ¥^ =r ^^l^. 

(57) ^-"P-Sl »?^1 

^T 1 * 1. 

?M|2*7l- -?HlEl^ ^A o V ^.Alol f-A} ^-^-7H1 5i«HA^ 

-^-O^ afol^. 3fl^O] 3.*H %<^£)<g OlSj .gAJ-O. ^ HBflOJ jg^^ ^^>^ <^A^ 33^^-; 

A ^7l 'S^s.if-il ^l^- «8^21 °J7>^V 71$ sfl^ou ojsfl ^£1- 7flAV*l-<H a. 

A o v 7| a£^4 °flsel<^l ^ ^1^1 cfloiEU -f-Ajn}-! ^-aj^^- ^.sfl cf-g- 15 

^°)1 tfl-§-*V^ ^il-Eflol*V^ ^H*>^ ^H-t-* S% V *><H 7^^* ^G-S- i}^ °lf- ^f-Al ^^-711 o] 

-§-tb 

2. 

^1 1 %H1 ^<H A i. A o v 7| oMS N*N N*M # 2j<>lE <^x_ ^£1 ^21 T-Sf- 7H^ ^-f- s^o 5 ^ 

«>1* f-*J £+^711 ol-g-sv «}=■ 
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3. 

*1| 1 % V <H1 3X°)*\, ^7] 3H€€- ^"ti *1^]J= ^fractal geometry) Sj 7 r *|^r 2# J°3. Sr^r o| 

* # o)-§.# ^ji Sis #*|. 

3)^4. 

*1| 1 tfofl Sl°H. o r °]^ sH^^r 7H3 ££i- «)7VA]^ o. S S^Slfe 3# ^7]* °) 

*tt 3a. 
^n 1 * 5. 

*11 1 ^1 5U<H^. A <M sH^l «l7 r A]aj X^Sj£r ^-f flE] (water marking) <H) 3 *fl S*|£]rr 3J* 
*rfe olJg- -f-A) ol-g-tl- ^Ji Sj^ 

A <M ^fl^Jf-o] ^7fl^ 7W2 ofols 3)1^4 7)1^-5^1 =L Hi 7)&*\$ H] 51 §M ^ 

^71 ^£ ^ ^j^ofl n}^ ^E^ofl cHr3 ^q-f- Aj^Rr ^tij^-; 

A <M ^e}-f-7f ^3* ^7l ^fl^^Ml X|**rfe €3 -¥-3. 3* ^=8«£ 5>*r f-A) c+^l* o| 

^iL 

7. 

^1 6 %M1 Sl^H. age) fa. N*N SB* N*M <f 3<H-£ <Hhi ^S* «t3£-£ «rfe- °)-f- f-ti 

*l-§-« ^JSL S?^- 

8. 

*H 6 %H1 Si<^, ^Ei^r N*N N*M f> 3<H£ <H±; 5r>-r2J 7^H. H ^2] 37l7 r cf«- ^E|-f- cf^ 

7H 3-§- ^$2.3. i\±r ^1 ^^711- $m 

*)H cflAj-ofl i*v^ «MS afl^°l -f-sil ^^s]^ -S^-fr tb Hefl°J 33*)*r«H *H v *Kr 

^71 % $$+3.3^ oj-ols o|avo| 3)) €# ^71-^ 7|^ 3i)l^ofl £]SH ^SL* Tfl^*]-^ O. ^^r* 
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31)^ cflo|Eil- S^Aj-ofl cq^l-eflo) $ cf-g- a}^s.^ x\]o] Ajejo) o^o.^ oil- £M f-Al«3-o.S. £ft«H? 

^<H-f i- a**H -7^^* ^3.2.3. *h? °i-f- 7171 *o<h #*i. 

^T 1 * 10. 

°1* *<S ^711- ol^-tb 7171 ^1. 

^7% V ll. 

*l 9 % v <Hl 51 <H^. SHSH1 21*11 ifl).E.3j°fl x-l^v^ *|oj o. cl^^eflo)^, AV^VS-^-Ei *|]«H ^^51 -a 

^■71 *|<H-¥-2l *3* cfl^l *fl**Kr *H<H*J:£ lH!-¥-» cH £«-«v<>f ^.£.3. sl-tr °l-§- * 

Al ^^711- o]%.# 71 71 *fl<H #*1. 
^T 1 * 12. 

°JS|£lrr ^El-¥-S.^ *fl^s)fe- ^eHI 21 «H i?l)^*Rr ^?fl^-?-; 

^71 ^?fl^Jf 21 i?H^ ^f" «r°lS- ^£121 ?fl^>«H ZZ. ft* 71^121- H^SH SE^t ^ 

#^slfe- A o V ?i-£ Tfl-iHf; 

A o v 7l ^|^2l ^ej ^^Hl tq-Hl- mn^-o\) 4^21 ^Elf- Ajaj^tr ^E| -a^Y; 

A J-7l ^El A d ©j« 71 a}e»*V ^E]-f- Aj-7] ^H^otf ***rfe ^E^S. ^ Jg ^'513. *rfe ©I* f-Aj ^^7)1- o] 

-§-*> S!^ **1. 
^7% v 13. 

*1| 9 $i»W. Aj-71 °}o]sa. sfl^^. N * N N*M ^ <H^ *W2] <&2) ^-f- 7}*]^ *}±r 

f-tl ^711- ©1-g-tf 7171 X| <H #*1. 

^7D" 14. 

*fl 9 %M1 SU^H, A o v 7l o\o]& £^1 ^1^.^1E el (fractal geometry)2l ^2:1- 7>xl^ s^io £ spfe *] 

%■ f-^J ^11 °l-§"«- 71 71 

^7% V 15. 

^1 9 %H| °lo]A^ Aj-7] o r O|g. Hfl^^ 7lA|2j ££i- «1 7>Al ^ S^Sl^ 5# ^=8££ Sj-fe *1* -f-Aj ^^7l* O) 

•g-tb 717] 

16. 

^1 9 %! C H^. A o v 7l oj-ola 3fl^}c] U|7lA]3j o.s. a^£l^ ^4- $1E1 °>7J (water marking)^ 2l«fl S^Sl^ ^J^- 

l^i *Kr °1* f-5J ^^7)1- o].g.*V 71 7) 
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^T 1 ^ 17. 

^y] ^^£f 7i)A]-S}o} ZL 7l^*|S+ HlmsM s^si ^ 

A o^l A o V ^i ^l^*^ ^^Hl "MM" ^""Ml C^Sl Sj-uf-i- 3} El AJEW" . 

^1 ^ei A!ej-¥-7V gEi« Av 7 i ^?fl^-!foi| *]^^ ^Sei^-s. ^-^'^5. f-^J -LV^^ll- °1 

^T 1 ^ 18. 

*H 17 5U<H A 1 ^Ei^r N*N 5E^r N*M ^ <H±i ^ 3# ^K 1 -^ ^-k v >]# 

ol-8-«r 7] 71 a)H #*l. 
31 t 1 -^- 19. 

*fl 17 %M1 5U<>H. €*l^r N*N IE£r N*M § 3<H:E <H^ ^51 >i-§- 7l-x|^ zL -fSl H7l7f aJS. cfs. sj E 1-§- cf^= 
711 2* ^ <L5L ol-f. ^ ^^-711- oJ-g-SV 7171 ^1<H #*1. 

^t 1 ^- 20. 

a1-§-^s.-^-e1 ?Hiei- ^ o.^7l- ^-^^ ?Hlsl~I- ^-f-^ SH^l *<H€ 0 }-o]s <> oH v ^s^o^ c)*!^ 

aJslS. <?l§«Rr Afl 14^; 

c]*Hg Aljr^. ggg o}o)m Bfl^o. S ^.El s.^ ^#SHr Afl 2 4^; 

*3 2JE7> ^-t^ ^ A-1-^l-S.-^El f-AloV 34? 5.^-71- tWfol ^.Alnvo.s." El n 2E«« cfl-g-Sl^ cflojEll- cf-g: 
S.H^71M- f-Al ^ -tf eJM- ^-^1^ 3 *P8; 

Af-g-^^^E] f-AjuV 34- 0.^7]. ^VA^x) ^ ^a^^^El a S£l cfl-§-Sjfe- cflo|Ell- £M§0} ^ 

o|*Rr 4 m§<L3. ^ : $SL5L Sj-fe ^ ^7l* <=>l"§-tLV ^-2- tf-fl. 

21. 

*11 20 ^ofl StM-M. ^1 2 sf^^r 

sn^i <a«i3^ 37i7> 7f^- e ^eii- -aejsH o}.©!^ sina-i- ±^^5^ ^1 1 <a-7ii; 

±?W l^ofl 7flAV*V<H 71 H|l5fe All 2 ^Tfl; 

^#£71- 7i§^i olAj-oiig n ^Ei°i <g<*vfl<HH 7}*]n ^ sH^-i- *\] 3 tMl; 

-^#5171- 71^1 Olsl-Ol^ ^711 3,^ ^Ei* A[ej t > *1 Aj-7) Tfl 2 ^TflJfEl ^fl^l ^*<JSRr Afl 4 tMl S ^ *5 ^1 ^ ^ 
°lf- -f-Aj ^^711- ol^-SV ^ji SjS. uj-^^ 
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22. 

*1| 20 *cM) A cM °r°l§ sfl^l^- N*N Stt N*M ^ 3<H£ #42] ^V^lfe 3# ^K 1 ^-3. sj- 

^ f-t! ^7]# °1 -§-*}• ^Ji «!^- "J-^. 

23. 

^1 20 *cM) 5i<H^. A <M 4°1§ sJHa^ = S)>g ^l^ufle^ (fractal geometry)^ ^}^. £^o £ *|-^ 

f-^J ^iM*- ol^-*V JgiL ^s. a o v^ 

24. 

20 %H1 fl^W, A o V 4 4°1^ ^H^: 443 t£i- «l7VAl^ O.S. ^iliiL 4t °l-g- f-Aj cf^7l» 

4-§- * ^Ji H <M3. 
3^ 25. 

^1 20 $M4, A J"7l 44^ sfl^4 h)7>a]^ o.s. a^S}^ ^Ej nf^i ( wat er marking) 4 4*11 ^€3^ 
* 1*3.2.3. ^ c^l-i- ol-g-^V ^Ji ^s. ^ 

^T L % V 26. 

21 %H1 #44, ^Elfe- N*N at N*M ^ 4^ 443 3# f^'AS 4tt 4-g- f-Aj ^^7)* 
«)■§•« 

27. 

211 21 %H1 SM^.'^fe N * N tci^ N*M ^ 4^ 443 4*14 ^ ^3 37l7> AjS cj-S. ^E^l- Cf=£ 

?n 4^ sk 1 ^ 4-s- f.Ai ia-^7i» ^.sl 3=- «<hi. 

28. 

4-§-434&l 4°114 ^ .2.^4 ttWS 4"fl4» 4*44 SEftoi Jf-^si o>ois gfl^o] 44H 
4513 444rr *f| l 4^; 

4*1^ 4JL3. «!44 ^o|§ o_3.!fT=] s.^ 2Ei ^#4xr *\) 2 4^; 

*3 SH7V 4>#4 * 444343 -f-Alnv 34* &=jL 7} **a$^ ^.Altg-o.^.^ ZL S£1 cfl-§-S]fe ^4 sfl^* 4 
•S- 3.H44 4^1-314 s>fe- *fl 3 43; 

£fl°ltt 4-S-^S.-¥-El ^^^l ^aj^'a <=>1# ^ cfl^l #43. °j7 r 4^ *ll 5 4^-5.3. ^r^^# ^ ©.S. 
«rfe d l* f-^J ol-g.*V 7] 71 ^1<H « 0 V^. 

^t 1 ^- 29. 

*11 28 Sl'H'H. *11 2 4^ €r 
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o}.o)S 3$Qo] oj^SJ^ ZL 3.7)7} 7 r # e -S^SM °r°l^ *H€-§- ^H^Srxr *fl 1 tMl; 

^gsHl trj-^- 71^^12}- tf)2ti|-i? *fl 2 ^l; 

WS^r 71^1 °)^°)?i ZL *££\2] <g^MHH 7V^|J1 5Ufe ^#*Rr 3 tMl; 

A o V ^£7> 7l$^l ol*]-f]<3 *V^7i| ^Eil- Aje)*V * <$7] 2 *ll*l ^s}fe 4 

^ Sj-^ ol-g- -f-Aj ^^-711- °1 -§-*}• 71 7} ^o] 

30. 

*11 28 ^-ofl 5I<H^, A o v 7) nfli^ N*N 5Efe N*M =f 2j<H£ ^ ^M-Sl iSS} 7fx|^ 5},g- 5} 

°1* f-tf ^ D s v 7)* °)-§-tl: 71 7) « c v^. 

31. 

*11 28 Sa<H^. A o v 7l oV*]^ ^S^- *1-SL oflSe] (fractal geometry)^ fif 7fx]^ ^-§- a.jo^ 

f"tl ^7l«- «*l-§-« 7)71 *M 

32. 

*0 28 %H1 SW^I. Aj- 7 ] 6>ol^ 7M1^ 5Efe Hl7>Al^^ S S«£l^ 3* ^^SLS. t}^ o]^. ^7]^ 

°] -§-tt 71 71 *fl<H *g-«g. 
3^ 33. 

^1 28 % v <Hl $}<>H, ^71 ^^l al7l-Al^ 0.5. ^ 31 El d>^1 (water marking)^ Sl^fl S«i£l^ ^ 

-§- S-^J^S. §>fe <>l-f- -S-Al cf^ 7 )^ oj-g-^ 7171 *fl<H 

34. 

^1 29 % Ve >fl &°H. N*N SEfe N*M # 3<H.E <^2=i *H+21 3# ^^'^.5. *>^r ^711- 

°l-§-«: 71 71 *fl<H 

^T 1 -^ 35. 

*fl 29 %H1 Sl<H^H, ^3tt N*N SE^N*M ^ 3<H£ *}^$) 7V^1°1 H ^21 £1717} aJs cfs. cf^ 
A ^xr 3-§: ^ JlS *Rr °l-§- ^ ^7l» °1 -§-^r 7l7] *fl<H u o Vl S. 
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